Introduction
The association between diet and cardiovascular diseases (CVD) has been indisputably shown in numerous studies (World Health Organization, 2003) . In Finland, the effect of nutritional changes has become evident during the last few decades, with the incidence of CVD and the average levels of known CVD risk factors, such as serum cholesterol and blood pressure, declining along with marked changes in the Finnish diet (Porkka et al, 1997; Rask-Nissilä et al, 2000; Pietinen et al, 2001) . Since the highest incidence of CVD in Finland in the 1970s, nutritional awareness has increased and national dietary recommendations have changed, giving greater emphasis to the primary prevention of CVD (Pietinen et al, 2001) .
Recent studies have suggested that early life influences may contribute to the risk of CVD later in life (Berenson et al, 1998; Lucas, 1998; Barker, 2000; Law, 2000) . Adults today may still therefore be impacted by their childhood lifestyle, including diet. Health behaviour learned in childhood may also be carried over into adulthood (Kelder et al, 1994; Law, 2000) . Thus, diet in childhood may play an important role in developing CVD in adulthood.
This study aimed to assess the intakes of energy and nutrients relevant in the prevention of CVD among young adults in Finland, to compare these intakes with recommended levels, to investigate the relevant intakes of the subjects as children (nutritional history of the study group) and to find past and present determinants of quality of diet with respect to risk of CVD.
Subjects and methods
The Cardiovascular Risk in Young Finns Study is a large multicentre longitudinal study on CVD risk factors and their determinants in children, adolescents and young adults in Finland. Measures include determination of serum cholesterol and other lipid levels, blood pressure examinations, anthropometric measurements and dietary interviews. Data have also been collected with questionnaires on diet, smoking, use of alcohol, physical activity, other lifestyle factors and subjects' and their family's socio-demographic situation and history. The ethics committees of the participating centres have approved the study protocol. Details of the project have been described elsewhere (Å kerblom et al, 1999) .
The first cross-sectional study was carried out in 1980, when the participants were 3-18 y of age (n ¼ 3596, 83% of those invited) and the same subjects have been followed since. All subjects in 1980 were invited in 1986 and in 2001 to participate in the follow-up studies.
Subjects
Dietary studies have been an essential part of the project from the beginning. In the first study year, a 50% random sample of the subjects was chosen to participate in a 48-h dietary recall interview. In 1980, the dietary information was obtained from 1768 children and adolescents, and they were all invited to the first follow-up study in 1986; 1200 (68%) participated. After 21 years, those who had participated in 1980 and still had a permanent address in Finland (n ¼ 1748) were invited to the 21-y follow-up field study, which included a dietary interview; 1049 (60%) participated. Of the interviewed participants, 12 were excluded from the analysis because of obviously unreliable answers, resulting in a sample of 1037 subjects, 466 men and 571 women. The characteristics of the participants are shown in Table 1 .
Dietary assessment
In the 48-h recall, dietary interviewers, all trained dietitians, collected information on foods and beverages consumed by subjects during the 2 days prior to the interview. In 1980 and 1986, 3-to 12-y-old children were interviewed together with their mothers, fathers or another accompanying person. As detailed information as possible on the type and amount of foods and drinks reported was documented on a form by the interviewer. The study protocols in 1980 and 1986 have been described in detail elsewhere (Räsänen et al, 1985 (Räsänen et al, , 1991 . In 2001, we used the National Food Composition Database (National Public Health Institute, 2003) . The latest version (FND2) of the composition database was used to calculate the intakes of energy and nutrients for each participant. Nutrients selected for examination were those associated with a risk of CVD. In addition, the consumption of vegetables and fruit relative to the total energy intake was calculated for each participant. Data on the intakes of n-3 fatty acids, fibre and salt were not available for all study years.
Criteria for the recommended diet and cardiovascular quality of the diet Of the official Finnish nutrition recommendations for adults (National Nutrition Council, 1999) , we selected five items relevant in the prevention of CVD. These include recommended intake levels of dietary saturated, monounsaturated, polyunsaturated and n-3 fatty acids, dietary fibre and salt. We then calculated the numbers and proportions of subjects (as adults) meeting these recommendations. To describe the quality of the diet in terms of risk of CVD, we next constructed an index by giving one point for each recommendation met by the subject. In this calculation, we used only three of the recommendations: saturated fatty acids (not over 10% of total energy), fibre (at least 3 g/1000 kJ) and salt (not over 500 mg/1000 kJ). Polyunsaturated, monounsaturated and n-3 fatty acids were excluded from the index to avoid over-emphasising the role of dietary fats. Of the three fat recommendations, we considered the intake of saturated fat to be the best indicator of a subject's diet with regard to risk of CVD. Thus, each subject was given a total of 0-3 points; where 0 meant none of the three recommendations was met (ie poor cardiovascular diet quality) and 3 meant all three recommendations were met (ie good cardiovascular diet quality).
Socio-demographic situation, marital status and lifestyle factors In 1980, parents answered questions concerning the sociodemographic status of the family. In 2001, the participants reported their own situation as adults. For parents, we used length of education as an indicator of family status. The information on the parent with more years of education was included in the analysis. For participants, we assessed their own level of education, marital status and lifestyle factors such as smoking status and physical activity. Based on the reported level of education, we established a variable with three categories representing the Finnish educational system: (1) up to 9 y, (2) from 10 to 12 y and (3) more than 12 y of education. As regards marital status, the participants were divided into two categories: those who had a spouse/partner and those who did not. Smoking status was assessed with a question about current and former smoking habits. Three categories were then constructed as follows: (1) those who had never been smokers, (2) those who had quit smoking or reported infrequent and irregular smoking and (3) those who were regular and frequent smokers. For physical activity, we also used a three-class variable: (1) those who never exercise, (2) those who exercise once a week or less and (3) those who exercise more than once a week. Physical exercise was defined here to mean physical exertion continuing for at least 30 min.
Statistical analyses
The mean daily intake of energy and intakes, and densities of selected nutrients and consumption of vegetables and fruit per 1000 kJ were calculated from the two-day interview data. Group means and standard deviations of the intakes in 1980, 1986 and 2001 were computed, and the difference between boys and girls/men and women was tested using unpaired ttest. A trend analysis examining secular changes in the nutrient intakes was performed with linear regression analysis. SAS s procedure PROC MIXED was used in the trend analysis. PROC MIXED makes it possible to analyse repeated measures data efficiently by allowing the user to model the covariance structure (Littell et al, 1998) . We chose to use unstructured covariance on the basis of REML log likelihood test. We then computed estimates and significance levels for the effect of time on the differences in mean daily intakes, adjusted for age and gender. In these longitudinal analyses, only those subjects who participated in all three study years (n ¼ 773) were included. When computing the intake of alcohol, we excluded those participants who were younger than 15 y of age at the time of the study.
Group means and standard deviations among the subjects in 2001 (n ¼ 1037) were then compared with official recommendations to derive the proportion of men and women meeting these recommendations. Gender differences were tested with w 2 test.
The associations between cardiovascular quality of diet in adulthood and socio-demographic and lifestyle factors in both childhood and adulthood were examined with logistic regression model. All subjects for whom we had complete data for 1980 and 2001 (n ¼ 1025) were included in this analysis. The regression was computed for a score of 0 in the constructed index, that is, for those whose diet met none of the three nutrition recommendations. As independent variables, we entered childhood factors from 1980 (parental level of education, childhood consumption of vegetables and fruit, childhood intake of fat), adulthood factors from 2001 (subject's own level of education, marital status, smoking status, physical activity) and gender. Level of education was chosen to represent the socio-economic situation of the family or the subject, and marital status to represent the subject's general situation in life. Smoking and physical activity are good indicators of an overall lifestyle and health behaviour. Fat intake and consumption of vegetables and fruit in childhood were selected to indicate the subject's diet in childhood and to demonstrate possible continuity of diet from childhood to adulthood.
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All independent variables were entered one at a time in a univariate model. Next, a saturated multivariate model was computed containing all explanatory variables, which were controlled for age and childhood total energy intake. Nonsignificant variables were then dropped from the model one at a time, fitting various combinations of variables, thus resulting in the simplest possible final model of variables most powerfully predicting cardiovascular diet quality.
All statistical analyses were performed using version 6.12 of the SAS statistical package for Windows (SAS Institute Inc., 1989) .
Results
Gender differences were present in the relative intakes of few nutrients/foods in 1980 (ie, when the subjects were children) ( Table 2 ). Significant differences were found in the daily energy intake and consumption of vegetables and fruits in relation to energy intake. In 2001, the men's diet contained relatively more energy, fat, saturated fat, monounsaturated fat, polyunsaturated fat, protein, alcohol and salt, while that of women had higher proportions of carbohydrates, sucrose, dietary fibre and fruit and vegetables. We also examined the effect of study cohort and education, but found no association between these and nutrient intakes (data not shown).
With regard to risk of CVD, the diet of the subjects had changed favourably from 1980 to 2001 (Table 3 ). The contribution of total fat, saturated and monounsaturated fatty acids to the total energy had decreased significantly during the study period when controlling for age and gender. Moreover, the consumption of vegetables and fruit and the intake of sucrose had increased. Although the absolute values of energy intake had increased (Table 2) , the trend turned to negative when adjusted for age (Table 3) . Additionally, the increases in the proportion of polyunsaturated fatty acids seen in Table 2 seemed to be explained more by the effect of age than time in the trend analysis.
A considerable disparity existed between nutritional recommendations and actual diets of subjects in 2001 (Table 4) . No one met all six recommendations relevant in the prevention of CVD. When examining the recommendations one by one, the proportion of subjects whose diet was in accordance with them varied from 0.6% for salt to 56.5% for monounsaturated fatty acids. For saturated fatty acids Longitudinal changes in diet V Mikkilä et al and fibre, a higher proportion of women than men reached the recommended levels, whereas more men than women met the recommendation for monounsaturated and polyunsaturated fatty acids.The composition of diet in childhood and physical activity in adulthood were the most important lifestyle determinants of cardiovascular diet quality (Table 5) . Moreover, women and single subjects were more likely to meet the nutritional recommendations relevant to reducing the risk of CVD. The educational level of subjects or their parents did not seem to have any effect on diet.
Discussion
The Cardiovascular Risk in Young Finns Study has monitored the same participants for more than 20 y. However, the study is exclusively observational and no counselling has been Longitudinal changes in diet V Mikkilä et al carried out. The original study sample, chosen in 1980 from six demographically different areas in Finland, represents children of the same age for the whole country (Å kerblom et al, 1999) . Therefore, any changes in food consumption or energy and nutrient intakes of the subjects are likely to reflect secular and age-dependent changes in eating patterns in Finland. Although other large observational Finnish studies have not collected detailed dietary data on the same subjects over such a long period, regular cross-sectional surveys have been undertaken for decades. The Finnish Social Insurance Institute carried out an extensive cross-country dietary survey in 1969 -1972 (Hasunen et al, 1976 . Since 1982, the National Public Health Institute has collected and reported detailed data on the Finnish diet in different parts of the country every 5 years (Pietinen et al, 1996; FINDIET Study Group, 1998) . The findings of our study are in concordance with the results of these earlier surveys and with dietary studies in other Nordic countries (Bergström et al, 1993; Johansson et al, 1996 , Osler et al, 1997 . Should the survey by The Social Insurance Institute serve as the baseline, a clear trend towards lower intakes of fat, especially saturated fat, and increased consumption of vegetables and fruit is present across the studies. These changes are believed to have occurred as a consequence of a major investment in nutrition education along with community-based dietary interventions, a national monitoring system (Puska, 2002) and nutritional guidelines for institutional kitchens. Moreover, the improved year-round availability of imported vegetables and fruit as well as the increased variety of low-fat products compared with the early 1980s have made it easier for people to follow dietary recommendations Pietinen et al, 2001) .
While the 48-h dietary recall does not provide accurate information on individual diets, it is an efficient way to assess the average nutrient intakes at the group level and to compare these findings with other results obtained with the same method (Willett, 1998) . The longitudinal approach of this study enabled us to examine the diet of the same subjects as children and as adults, and to include both childhood and adulthood factors in the same model to find the best possible determinants of the adulthood diet.
In 1980, significant differences existed between the boys and girls only in the distribution of energy and consumption of vegetables and fruit. No differences in nutrient intake were noted between the genders. At this age, parental influence on diet predominates. In addition, professionals in kindergarten or school kitchens, who follow the national nutritional guidelines, prepare a substantial portion of the food consumed by children and adolescents. In Finland, the majority of children and adolescents, generally starting from the age of 2 or 3 y, consume at least one daily meal outside the home. Therefore, personal preferences of individuals do not affect the diet as much as later in life.
In 2001, when all the subjects had reached adulthood and had greater opportunities to assemble their own diets than in childhood, substantial gender differences were observed. In terms of cardiovascular health, women had a more favourable diet than men. A similar trend was seen among the same study population in 1986, when the older age cohorts were already adults. This finding is consistent with earlier Finnish and Scandinavian dietary studies (Prättälä et al, 1992; Roos et al, 1998; Johansson et al, 1999) . Gender differences in health behaviour are well recognised but poorly understood (Kandrack et al, 1991; Griffiths, 1996) . Women tend to be more health conscious, to have more nutritional knowledge and to apply their knowledge to their behaviour better than men (Fagerli & Wandel, 1999; Doyal, 2001) . Norwegian researchers Fagerli and Wandel (1999) conclude that beneficial dietary changes occur earlier and are more pronounced among women than men.
In a pan-European study investigating sources of information on foods, the Finns expressed more interest in the healthiness of foods than most of their European counterparts (De Almeida et al, 1997) . Appropriate nutritional information is available from different sources and food labelling is adequate. Despite changes in the Finnish diet over the past few decades, we nonetheless found considerable discrepancies between nutritional recommendations and actual dietary intakes. Finnish dietary recommendations are similar to the newest international recommedations by the World Health Organization (2003) . In a British study, attitudes were found to be stronger determinants of food choices than knowledge (Packman & Kirk, 2000) . People may aim for a healthy diet theoretically but choose differently in practice. At this age (24-39 y), participants are likely to be generally healthy and may therefore not consider attentiveness to food choices to be worthwile, at least not yet. Moreover, it must be kept in mind that the daily intakes were computed on the basis of 2 days of food consumption. Had the investigation been over a longer period, the recommendations might well have been reached by a greater proportion of subjects. It is not probable, however, that the disparity between recommendations and actual intakes would have disappeared altogether.
The physical activity in adulthood and childhood diet variables were the strongest lifestyle determinants of diet quality with respect to primary prevention of CVD. Longterm physical activity and healthy eating habits have previously been shown to correlate among these same subjects (Raitakari et al, 1994) , and also in other European studies (Eaton et al, 1995; Johansson et al, 1999) . In a study carried out in Sweden, lifestyle factors, such as physical activity, smoking and alcohol consumption, were strong determinants of fat intake (Mattisson et al, 2001) . Surprisingly, level of education had no significant influence on the quality of diet. In earlier studies, particularly in other western European countries and also in Finland, socioeconomic status has been an important predictor of food choices and nutrient intake (Roos et al, 1998; Johansson et al, Longitudinal changes in diet V Mikkilä et al 1999; De Irala-Estévez et al, 2000; Groth et al, 2001) . The participants of our study were 24-39 y of age at follow-up, thus, most had completed their studies. Finland is known to be a country where social inequalities are relatively small (Lahelma et al, 2002) . Since education is free up to studies at the university level, social differences, as measured by level of education, may be diminished. Earlier studies within this project have shown significant differences in certain food choices between different occupational and educational groups (Leino et al, 1996 (Leino et al, , 1999 (Leino et al, , 2000 . However, these choices do not seem to be reflected in nutrient intakes. For example, less educated people consume more butter than others, but the difference is not apparent in the intake of saturated fat. Nevertheless, in this study, education was chosen to be a proxy indicator of socio-economic status of the subject or their family. This choice was made for the following reasons: a person's education is likely to remain more constant over time than income or occupation, education can be measured as a continuous variable and education was found to be the strongest determinant of socio-economic differences in a pan-European study (De Irala-Estévez et al, 2000) . Had occupational status been used as an indicator of socio-economic situation instead, results may have been different. Leino et al (1996) have found farmers, in particular, to differ from other occupational groups.
The clear association between childhood intakes of fat and the consumption of vegetables and fruit and quality of diet 21 y later supports a childhood role in the development of food preferences (Perez-Rodrigo & Aranceta, 2001; Westenhoefer, 2001) . Nutrition in early childhood may also have an independent influence on adulthood health (Viikari et al, 2002) . The apparent influence of childhood habits is important to bear in mind when planning educational strategies for the primary prevention of cardiovascular diseases. Before drawing any stronger conclusions, further studies on food choices over the entire lifespan are needed.
